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(57) [mm] 

dsdcMit^vtcmtjmi^^mEmm 1 1 1 N^c^^vr ;^ 

^>t;^>^^MR l-^MRN^HIKCOS^-iaiSl I-^IN 



m 



6? 



'^y^ -^^^ 



p 



1 

fc*ai5i8giis{c*}t,»-c> 

Lil(L«. ltUi©iEIK) *5t©«^lIISl^K:i}t5{b 

rieas c i r •sis^ i sejsw^shk 

- KS^S ti/c h ^ > i^X $ © ^ ^ . B5iBaf^©M 
^SS©5lJ©Mffl (M»> lJW±©iEI^) te^tCPffl 
(P«, PSM©iE^) ©^^HufHffl:;'3PJh^>>>xd? 

So 

M>r r >^ ®fe<t L-C'en-e*a«*&-rsi»»©W:t; h ^ > 
©s^HBiBSo!^j©wJS{ciBa^ c t ^mkfr?>m 

iiiMt^*ii*iL-rmifB(t-^i^w:«t*&rstiiliilH)3§Sf* 40 

B«ialtlPilHlgSPii. BlT^©1S«fe©tieiilSS-ro|Bl-?- 

ffli0:©A;'3iij h 7 >i;>x * mis.xt)mmicMmLtc 
al*sss%^^rlBlSltiIllSK:>'^VTXMSS<^; ur-e-n^ti 

-iHlSS^rWl^. BUgBaf^©A;'3ffliJh^>i^X3'l3:. ITIB 50 
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aiS[©itiPi!ilSSF*3«c^t5( U r ES 3 n * C <!: 4i|#a4 i -3- 

^X €. :^cs!)©fi-^i^RO'iftfi^S t3£M-r -S^i^J&iiB 

mm^ titcm^v" x u -< i . 
friBWi@ssp«. ffs©ast©ii«@sg-r-3i^-f^ 

rxmii£*^-rsfci?)©A:^;miJS*^WS^-r:t- K 
SgK3n/ciJ>J5: < t *>-o©A^7»J h ^>5^xd» <b. m 

xmssi L-c-en-en«*&-r.5igi5t©tii;'3 h 7>t>x5» 

'^(DAt)m h 7 > X ^ « . BMf Ba?^©lf lliiI5|S§©?iJ© 
8. 

-'N'-Y Txs^*a:^-r.S;fc«f)©^^«)E*^t:t-cUi;^)^ 
Si5=&H0lBS-7-lil!8CC/-?-f TxmSSi L.rttifi&-rS«tS[© 

a* h-7>i;^x5fi, 

BE^£^w-cstimffi«:m;'3-r6a^©^i h ^>j;>x$ 

i, 

[ it^^ 8 ] fiiiaJtifsSti . y - X 7 ;t t3 Tgc«, x 5 
s. 

n/c h 7 > i^x n «r s a:*ji8*^tf 7 iB«© 
1 0 ] mifaa^©s-?-iEiK«. 1 9^ :?"rt(cr 

U-rt^JC^msnTfe"). :J<'-^*-F®iK3txft:BUiB 

h 7 > y X «3fe^J{cSM 3 ntcm.^<D V'yyVT.m.c 
<k'3«fiE3ti. mriBjg^©liT-lHlS§©M<@ (Mtt. UW 
±©iE^) fc^fCBuias^lHlSgi^cc^UiL/riBgsns 
ii^359©m^[ilS§^g„ 

1 1 ] Buiaai5t©ST-lHl8S«, 1 ? yi^KT 

U'ft«i«c»m3*a-c4B0. B«iasaah7>yx:Sf«. 

Siriai«K©m^ll8S©L<i (LB. l«±©iEIS)*J# 

{cMf amT-iiisgrt cc^tJcu riBg s n 7 tB«© 
^anis^g. 

-I't^jK^aibsn, Bgiaiimh7>i^x4f«, mrtaia^ 

©m^[pl88©TU-('©MS«:iBg3n> BiriB^®E€: 
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[0 00 1 ] 
[0 00 2 ] 

[0 00 3] m^WL^fAy^v^xy^mt^^^^^f^ 
7s':fvAmxmm. f^-z^^^^juis^m-^ (j«t. rg 

^n/cRGBft-^^— *™r^cD;s»§r^ ^^ciBts-r^ 

^ 2 CDiBttm^ i . m 2 (DiB^^^CCiBH ^ tl/c-*^ 
^ >OR G Bft-^^ T:M3 tJ/ffitC^^-T 6 D/A^^ 
S(DAC>afi. C©DAGf¥K:cfcf5r:^D^fii«:^ 
^$n/cRGBft-^^A^JL. ®H^7"^y;r7-U^^N-:^;l/ 

«^$ti^o r:f'n^fiiOc^^$n/cRBG«#©^ffi 
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[0 00 4] CCr. iti|iiliISSg¥cD>'>*YTX®jS«. 1 
[ 0 0 0 5 ] StfiHlnliESr&i:. b^>iy:^^(Dy-hm 

[0 006] m^mT'A :^y'i-A^m(Di±m(fCi>J:^f)K 
*>cDr\ 3 0 0 offl<hii'5cfc^oc#^s:tc^c^, 4¥-or. 

[0 007] cn 6*iiliilHiiS«^ ^ y'^H^m^ta or* 

[0 008] TXHSSCD h ^^^ta^Jfiliilil 
30 5§0 h-^Vt^^^^OCtiil^. MOS h-^>t^X^7j^^ffiti 
en^o MOS h^>5:^>^3?©ll<iimjE (V t ) — 

Sfi::«>^3 0 0{i<i:l^o/c:J:^tc^l>i^JC». -M^Si^j 
[0 00 9] /^Vr>^IoI8Sp^cD^>r:f- K®^ 

^mth-o^\t. m^nT'AT.y'u^mmo^mm^^^it^ 

[0010] 

(om^^'fA:^y'i^Ammcmm^tihmmmm^io^^^ 



(4) 

S 

c i (c J; D , =f-v v'm^mm^^^'&.ifints. r ^ $ 

[0 0 1 1] -i^mm.. 9=-y:7'K©''WT;^S?jS<Dtf6 
< LA:*i«ig8SSIgRiy«CiT.*iB«rt5|8S«:ffll^-Cl9tt=& 

^g^ti«-r s c i 4 i -r * . 

[0012] 

[giis^jsat-rsfci*©^®] Wk(om.'f-m lo 

[0013] *^B^fC J;S<k. J*^CDmT-Il!8»9' 5> 
©^^^Iiia8©?!l®L<l (L«. 1 tLbOiEl^) *J*<Dm 20 
[0014] :4:^igcc<fc^ llgS«9^ -j :/ 

lHlK©?iJ©M<a (M«< 1 t(Ji©iEafc) <DA:^WJ h ^ > 
[0015] C©J:^{C5f:f6?8©^lIgSSIg-C«. # 

s■?■ll^SF»1©''^*-YTxss5rl^*■rs^i^^3^!lJ 30 
iii3nfcia!S©A*ffliJh5>y;^$!Cusw6ti. cne 

>^-c©?g«ms£^# tt©M*s<s?a3 

[0016] *I6H^«, «S5[©IB5g<!:§iB^«:a«M-^ 
*jliRS<J(<:^A ^/cfe©ft#!^Rf>*Kfi-^i^i3S^-r S 

^5*1. milB{t-^*|g«j-r.S|g«iI5|SS<t, ButB*^^ 

ff^i^©#{4-cai5[©5=- ^-p^tc^^tsn. mrie?- -j 

?'©#'*«. -'WTXmffi*^S-r.2./ci6©A^lii!fe* 
i. MiaA:^m2JfeCc>Ptjct.L//ctii;'3MSiE^BUiBtti|'HllSStc 



2000-310981 

6 

[0 0 17] c©J:5{c*^l3«:J:^«8!lill^g*ffl 

^gSf' ^ X H'^a©|gSJjlpIgSJc*5 W -SififSlHlSS 

[0018] *^Hj«, f<'ir:^mM^m'&t^tc^<D 
mtvx^Mri>mm<DmtjV'7iyi>:^d't. mtmm. 

©^^-lHlSSF«9ic^f( u -effigy n. H«iBg:^SJE*^i:f 

iEi88«g*a«-r.5. 

[0019] *#6Bg«, a^©ia*i. #iii^tciii^m 
^^mm\^xm^m^micm3^tz>mmM^mt. itriB 

-clt^©5^i':?'l^K»a{b5n, BuiEg'i'7'©#<?«. 

-r r X m^.^i^-r •5/c*©^smBE*swc m:^ii 

^^rfriBififSlElSStC/f-f r;^mssEi L'-c#t*&-r.5i«s© 

h ^ > X if i . m^'mi.<Dmmm&n<.c^^ l -c 
ffigsn. BuiB^mii?rSwrs?i^?£?rUi;t)-rsffi 
m<r>m% h ^>>'x if i. H5ias£amafe<t^^A:^mss 

[0020] 

[^?g©*tt©ff^^] ai«> ^^HJ^Sfflbi^CflgH^f' 

^ xv'u^mm'kmLXi,^^, C<Dm^m7'-i :^-:fu-(m 
Sit. ^gtS7'^x:?•^-^y^•*;^l Oi. 
^Cc^^-r-S/cfe©jS^x^:5^:7-u-Y|glt!ililSgl 2, R 
0*^^^SJRfi«j4cfg8j)-r -S^S^tRlHlSS 1 3 (CJ: D 

mciBfiJ§4T,s^^©?^^-fe;H li, iii#fi-^A5#i*& 

[0 02 1 ] ■< :^yu -^msfof ^ xyu -imwi 
tBit.-r.5-7k¥^ ^' >fCit:>s^ciiii^SJ!i|s]g!t©iatt^^- 

2 2<!:. RGBjl#5:iB1ST.2.if-/5>^-'>-;UX^I£ill 
■r^'>y V\yiy:^^2 li. iatS^^2 2lClBtf.3n/c 

RG Bfi^*-7K¥»iP^©^X9-c$ e>iciB«-r-5.iatf.* 

^ 2 3 <b . iB1S^^=- 2 3 tClBlt S ti/c— ^ >© R 

G^m^^r■yoifm^c^mr^D/Amt^^ (da 

C)ef24<t. DAC|=f2 4(CJ:0r:^Di'fit«C^J^$ 
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[0 02 2 ] ms^t. ±ia^ga^'r^X>'*U^^g^CfflC^ 
(N) CDiftillKS l-3N^Wf ^„ ififilelSSa 1- 

[0 02 3 ] iidilpIiSS I'-SNtC^. :$^^:?f--FS^ 
h^>>^>^d?c!:L. h^>i>:^^Ml ~MN^-en-etl 

[0 02 4] A:^ffl'Jh^>>^>^^MR l-MRN(D>!r- 

^y^>. KP^>'Wr;j^^iS^^^>f >BLtcg^j^5n 
rc^^. A:t;ffliJh^>>^^^MR i-'MRNcDv-:^ 

s^x^Mi-'MNcDy- A;f:;ffl»Jh^>>^;^^MR 

l--MRN<Dy- h:foi:CXKU^>. 0^f3>'^'Yrxm 

[0 02 5] :^mmmv\t. ±M<ox^^cj^'<r7.m 

Id <^ kCVos - Vt)' 

[003 2] *SJ[<iC[> h y ^t^Wt}ifhti^m^. 
KU>f>SaS<DfiII d (2) (3)(DJ:5K:^$ 



(5) i^ga2 0 0 0-3 1 0 98 1 

8 

^fflCOmSS I bias5&3N^g(DWi|DlS83 1 -3 NO h^> 

t;^X^MR l-MRNtcAz^^n^o cn6A;^fPJJh^ 
>>^X^MR 1 '-MRN?&^lfifilElK3 l-'3N©^^'W^T 

JgLriEH^n^o ip-fe. 04tc^$ti^J:^^A;^ffliJ 

n-So 04(D[iI3§^^3?-->:O^iitilplSS3 1 '-3N<D:^ft 

^ 5^50 4 tDIil^/^- ^ >^^'ra^<DIilS8>'^' a? - > 

[ 0 0 2 6 ] CCD<fc ^ ^j:*«Sfe0!gcD«^Cc J: 0 . feiT 

[0 02 7] ^-r^-- Fg^^5n/cA:^ffliJh^>^:^X^ 

MR i'-MRN<D^n^n<^)'i^- V • y-xpamBE«. 

h^Vv^Xd^MR 1 ^MRNCD-en-entC I blas/NO 
^Sfe:O^S£n/c<b^CD h ^>>^X ^MR 1 ^UR^<D^^ 

20 [0 0 2 8 ] ccr. A;^fiJh^>>^X^MR 1 ^MR 

N<DmmmK (Vt ) o^eo^^srAVa i to. mt} 
aVr i cD^^cD^^fiife^tf-a^j»!^fii^c2ii«i 

^>t>X^MR l-MRN(7)ggffl^JE. o^O-y-h- 

30 s^or. ifiUHSSs 1 -3 Ntc<fc^m^macD^ :^yrs 

[0 029] ±iBOC i^iecciftigt-^ i t<T© J: ^ 

[0 0 3 0] MO S hy>zy:^^(iCWLti^^U^>mWL 
I „ t3:^^^ra$ti^o 
< [003 1 ] 

(1) 

40 [ 0 0 3 3 ] 

mil 



C6) 



Id « 52 kCVGS - Vt + A Vi>2 
i 

Id « 2: k (Vgs • Vt)2 + 2(Vgs • Vt) A Vj + A Vi 2)] 
i 

S AVifiatf+Wlw1fn(r3£<;Jc^« 



s AVi2 ji 2: <vgs ■ Vt)2 {iit'<r^?St::/h$ < M^v^ 5. 

i i 
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(2) 
(3) 



Id « 52 k (Vgs ■ Vt)2 



(4) 



[0 03 4] <i:ja<Kr^'2>o Ku>f>mscDfp ^^^n-So 

la »^5tf-S<b:rj:^o lll«tC, >'^MrxmSSU [0 035] 

lb k (Vo5 - Vt + avr y 

^S[ffl(DMOS h^>i^>^^5?:05^^i. ^^Vr;^mSSI 5« [0 036] 
b (6) (7)J:^CC^$n^o flC/. AVr .Uh'y m2] 

lb °^ SkCVGS-Vt^ AVRi)2 



C5) 



(6) 



« Sk(VGS-Vt>2+:5:k(Vt-VGs) AV,i+ 5: kAAVRi2 

i j j 



(7) 



[0 03 7] lifii1iJE<Dt^6o^AVR At b 

^^'>rrxmsSI b«cvcs -Vt)'r9i^o. hswkiv 

«e> 7^?^^ 0 i^ccc i c i o 

[0 03 8] C(DJ:^Cc:$||Sgfl5^ccJ:-6i. if^ilillS 
3 1- 3 N©^ r/'rarcDrHSmSfecD^*? JrO'^tttcoM 

^ffiM-c^^. fi^^r. ctie)©^iH05S3 i--3N^ 
B^T^^xyu-fiMiftiuKi 2^«^-r€>i. mmit^ti 

fcm^mr" ^:^y'iy^ SgftllSS 12 05^':. y'mxcDimm 40 

^ J: ^ -S c i T^^r # ^ o 

[0 0 3 9 ] ;^tc. ^6^fflC^r:$:#gH^CDm2CD||iijff^ 

[ 0 0 4 0 ] ^ 1 (ommmmvit. m^utc^ ^ u 

\^v:f}f^<omm^^^ l-'3NC0<i^N-C^L/c1f-r 

X^J^o, CCr. tfitSlHSSS l'-3NcD{iI^Nt*. 

;i«3 0 0 ti.^^X^tj:i^^um:^t^Cti)^^{.^<D 50 



[ 0 0 4 1 ] 0 6 ^C^f C CD.-^^.^efcMb 

/cfecD-c^o. m^^-rj:^»«:ieg$n/cig» (n) © 

iiitiSliI^S4 l-4NCDLil 1 l^±OiES. *ll 

]!fe?fj.^r«L = 2 ) m^mmmumc. Kt^m v^i^i^ 

X^MRl-MR (N/L) 3&5^tJtorgBH$nt:i.^ 
Liur. -ecD^f!i?n/cA::^fflJh^>>^;^^MR 1-- 

MR (N/L) 5&5L<l*5#(Dtii|iilIlS4 1 , 4 3, 

4Nccgs^$nrc^^o 

[0 042] j^cc^ij. m 1 <7)^ff$,^<hH^CC. A;^fflJ h 
^>$^X^MR I'-MR (N/L) hfcctC/FU 

>r > «m?ru I bi asf)^^i^ ^ti^^^^r x^ss^^ ^ > 

So 

[0 043] COOr^tcT^i. A:^ffl'Jh ^>>^X^M 
Rl-MR (N/L) CD1f-YX^i. ^ 1 c^ll^^ff^g|c7)iS 
^CCibSJUrN/Lis^cCO. aia^b^o^cfcOS^i^^^dr^o 

[ 0 0 4 4 ] S 7 ^^m<Om 3 cD^ffJSItCl^^* 

wmi^tifcm^ (N) cDJiifiiiisss i-sNo^w^rt- 
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[OO45]07«. M=2. P=l OiS^CDt^r* 
0. Hl*5#CDiiiH[HlK5 1. 5 3, 5 (N-1) 
|^(D^-r:t-FSM3n/ch7>2^X^MR 1. MR 
2. MR(N/2)(D^. >:fo<fcO'y- h:^)^ 

[iI8S5 2. 5N[H(D^^:t-h^mm^tifch'y>V' 
Xi$?MDl. MD (N/2) t^. KU^>*5cfcCKy 

[0 04 6] ccoj:^(,cr^t. mmmmtitcmLfcm 

[0 04 7] r^^cCt)^. S8 (a) CC7ix-rJ:^^Ct$z^>f:^- 
ms (b) ^^-Tcfc^^C, 08 (a) (Da*IiI8&tc 

09 (b) (^m^ti^mW^^->ifi^f&^ti 

[0 04 8] ^/c. 08 (c) OC^fcfc^CC. 0 8 
(a) cDS*v>ca?->©lHlKJC*5t:f-2>^'<^-K^M^ 

cnocJrO. 09 (c) ^ci^$n'SIil^S>^^•3?->3^^^ 

[0 04 9] mecommmm^ 2(Dm'^. ms (a) (d 



(7) ^$13 2000-310981 

12 

[ 0 0 5 0 ] 0 I 0 5 ©jliSffJSItC<^€> 

i2g$ti/cS^ (N) cDJfiJsioiKe i-eNoru^cD 
;t?fflfJh'7>i;^x^?MR 1. MR2 3&s^n-enEa§tir 

MRl. MR2coy- h*5cfcO'KU-r>t3:mS£I bias^O^ 
10 -X6s^?g^'r>v s sic^j^^tin^'So 

[0 0 5 I] :^mmmi^.(<C^^t. ^^y-^^ 
^]fmr^Xtimh^>'J>^^MRl, MR2<i:itifi[il 

U> \'^'y-WI^(D^mih^^^^^'^^<:.tt^X^ 

[ 0 0 5 2 ] ^/c. :^mmmmx{tmumme i - e n 

6DaiaielSStCh^>t?X3rMRl. MR2^#»p-r-5(D 

20 j^r Sl3ir # ^ i c i ^ ^J,^.7:>^^ ^ o 

[ 0 0 5 3 ] 0 1 Ui. *^BJCD^6 ©||jte0SitC^^'5> 

V^'y-^^^Wmfcmxh^. -^t^f^^. tiiHIsISS? 
I. 7 i. 7 ( i + 1 ) . 7N<D^"^, tfifilil 

3§7 i icnccRg^-r^ii*§[H]3§7 ( i + 1 ) t<Of^ 

h^>>^X^MR2, MR3;0^@Bg$tiri^^o 56 

k:. ^ifeB!!lrii®4(D^jK,®i|gili(c. Mfficott 

30 iH|o|S87 1. 7N0[)5^fflWc4>. :^ U> h 5 ^-(elESCDy 
-f:^-- FgM?n/cA;^ffliJh^>i^>^:$fMR 1, MR 2 

[0 0 54] ^/c. cn^-ccD^SfejfJ.tgiisi^w:. -en 

^nc[)A:^rah^>^:^X^MR 1 . MR 2. MRS. M 

[0055] 'Jm. xLtiiLX(owmmxmR\^fdm^ 
w&'^mmh. 01 2^c9r^^n^mm^m^K-nm^ 
40 ia:iai;^it*lg:<i:JS!a:Rf i^cj:0«;iS;$n^o A;t?ii 

ipiSti. ^Sb h ^ > X ^ *f Ca pai r of dl f f erenti al 

trans1stors)^^^-r^ H ■^>^:^X^Mp 1 , M p 2 <b 
fg^tt h ^>>^X^S*CC'r-;l/^iJS(ta1l current)^# 
V^>iy>^^Mp Ar (/C J: ^^MMCcur rent source) 
*5cfc^'Mtb h -5^ >^;^ ^>tt<7)iiocDtH;^ffl-c*>^ F u >f 
>^c®SA;^^*5<fc^'Mr^ttH:^;5S?:>^®i^$n/c h ^>>^ 
X^Mnl. Mn2CCcl:^;^7U> h 5 ^-laSSirlt^ 
^n-So tH:;^ltiH®«. F^>i^xa?Mp3, Mn3&C 

50 -So ^<c:b\ Mp x«P^i-^Ol/MOS h-^Vv^X^, M 
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[0 05 6] commm^cj: ^t. mt}mu&<Dmti 
c L (D^MfSL^ifCj: K> . Hiu- y'mmmf^is^^m 1 o-fe* 

tS. *H^i^^ffiBiN o . 0 9/1 28. 4 1 4(C^L< 

[0 05 7] CCX\ mi 2(^:htrf^^^t-\'mm^ 
n/ch^>>?X^Mp 5:fe<J:OVAVTX^iSaiI b 1 

Mi (i = l, 2, N) tCcfcont^^ti-So 20 
[ 0 0 5 8 ] ^ 1 3 6*. ffecDJiifSlHSS^^-ro 0 1 2 

(h^>>>y^^Mn34dJ:^'Mp3(DKU-Y>) 

y ^nr^f&COm^. ALtt^^(D:^)V-ly- h (slew r 

ate) \ith'^>^^::^^Mv 3f)^hm^^ri^mmtmm 

[0 05 9 ] C O.^.^^m^^fc^. m 1 3 CDtti?iIp|?S 30 

^t^iS<D>'^vr;^miS*«*&■r^ h^>i^x:$?Mp 3© 
Mp etc J: 0A:^m^mE:!&5jESWc^{bb/cc i^tft 

^>i;^X:$?Mp 3©^- h>'^VrXCDm)E^:;^^<■r^> 40 
Mn 4*5j:6N'Mp 6cr)Kb^>^cS^$n. y-X>^^5y^' 

>r r xni^e^^ffl h ^ vs^x^m p 5 f u-f >*5<=fco' 

y-FCcSi^3n. FU-^>:J!>5m8SaSI LCCg^i^^nr 
[0 06 1 ] ifta.g^®#tc-r€>/ci6Cc. h'y>iy:^^M so 
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n 4 <b A:^!it*ifS2 CD F^>>^X:5?Mnl 
X -o^OW/L (W^iMOS F^>t;^::^^(?)^i-^;l/ 
ifi. UtUOS i''y>ty:^^<0^^^)l&) f)m-x$> 
6tL. ^fc. F^>v>X^Mp 6CD1^YX (W/L) 
MpetJ. A;^?iiit(iS2 0m^iSh^>>^;^t>Mp4CD 

(w/L) Mp 4(D0, efsr^^i-r-So 

[0 0 6 2 ] fi-^A;^^^ IN*. IN- raccEpjo^n 

ffiT- 1 N* (DmKi)^nm(Dm^xt}^T i n- cd^hj: 

Officii h'7>t>y^^Mn 1 h^yV:^^Mv 

^>>^X^Mn l<DmSi£3&^F'^>^:^X^Mn4tCcfc^r3 
e-^tl-So CCD<b€f. F^>i^X^Mp 675p6*ifet&$ 

n-smss^j. F^>v^x^Mp 4^Dffi|g?n'5mgs<D 

0. 6fgr^0. h'7>Z^:^diUn4(iCiMti^mm<^K^ 
A^l^/cd?). F'5^>S^X^Mp 6(DFU-<>'^II:i&5^S< 

L:^^ e>ei*& $ n^msfe^i F ^ > ^5? M p 5 ccflngL^ n 
[0 0 6 3 ] fi-^A:^S^ in", i N" r^^cen 

»n5 n€> A;^11^miE:!0i^^CDiEffil4OD^EEet±CDi 

0^*3. iEffiiJofi-^A:^;^^ I <DmE;&5fiffliJ<o 
ff-^A;^S^ I N- <DmE,J;:K^mmm\cl±Mi^t^{t. 
h^>>^Xt$?Mn 1 &c F^>i^>^^Mp4:?I>ie>«*&$n 
-S^ffiOO. 6{gJ:f3A#C^mS£:?t^5SSn. CC[)F^>t> 
X^Mn 1 om^f)^ h^>^^:^^Mn 4tCi:0:3b--$ 
COi^, h^>S:;^X^Mp 6:^^6«*&?ti€>^ 
ijfeti. h^>5^j:J^d?Mp4:?&^e>«*&5n€>^tf£O0. 6 
fST**?. h^>t>::^^Mn4«:fiSn6mS£<fcO/h$t> 
/c«>. F^>e>^X:$?Mp 6<7)FU'r>mff?!>^*{g< J^jrO. 
F^>>^X^Mp 7«:t>ii^j:'5o cntcj:0. M^M 
I L:«^^e>flt*&^tl^fiSS«F^>S^X^Mp 7^/hL/r 

^>VT;^m^«?i^ffl ^•^>>?J:^^Mp 5cc}jnSL$n^/c 

<35:0. F^>s;^Xd?Mp33&>6e^3n'S^«>^# 

[0 064] ccD<fc ^ 1 3 (ommmmt. xtimn 

[0 06 5 ] CCX. mi 2fc4:O'0 1 3Cc4oC:f^^^ 
KSSl5tl/cF^>>^Xi?Mp 5*><J:(:>V^VTXm 
fiSaglbUi. F^>>^X^Mp 3, MP4(Dy- F>'N' 

X^Mi (i=l. 2. N) CCj:or^^$n^o 

$e>Jc. lai 3Cc*5C:f-&^aEiHi Lococ^rfef^^ioc^ 

[ 0 0 6 6 ] S 1 4 ^i. :*:^W0^6 (D^iSJKSlCC<^^ 



(9) 



15 



OitifSlElSS 1 2 0 - 1 1 2 0 - N^Wr -So :fcti|"SlBlSS 

12 0-1-^120- mtf . m 1 (tc^Lfcm^ 

BB?»J$n'5o itffi@K 1 2 0 - 1 1 2 0 - NtfOit. 

w^rx^s^«*&fflcDh^>>^xa?Mi'-MN<h. 

TO^-So Bn%. ifitilHlSSl 2 0 - 1- 1 2 0 -NCDS>57 

^tl^. >^N'^T;^mSfe«*&fflCDh^>t>;^3?Ml--MN 
CDloi^mh^>^:^;^3?MF 1 --MFNO 1 oi^cj: 

[0 06 7] ^^VrXMSSi^^fflCDm*Ib^as«. h "7 

>t:?X^MB 1 tUBZTmf&^ri^tll^y h 5 ^-H 20 

^MF l-'MFNOy-h^C^tiitCEfJJa^n'So 

[006 8] mm^mm(tcr^>fc^. ai;^? f ^ 

>>^X^Mi ( i = 1 --N) ti^^glDif YX-C^O. 
^/c. ^mh^>>^:^^MF i ( i = 1-N) (Dt^>f X 
*>S^raDi-r6p 56«:, h^>Sx;:^t5zMF i (i = 

i-N) cD^'- hmyy- mr. w/d 30 

>>^X^Mi ( i = 1 -N) CDW/LOl/NiT^o 

F i (Dv>:.^>^75^B(nTl^^it-&. h^>>?;^^M i 
<Lh^>>?X^MF i hCClSJOMffij&^Entt^nT 
(.^^(D-C. h'^>i;^;^a?MF i CcSSn-SmSS I fi«. h 

^>t^X^M i JCiTLn^m^I i (DI/NT^*>^o 

[ 0 0 6 9 ] C (D h y >5^X^MF i (.cmtl^^m<Om 40 
biasi h^>t>X^MB20FU* 
Id oc Sk (VGS-Vt+AVpj)2 
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-OSrtb^^n. mSSI bias;05 h^>t^X^MF i 
2(DFU-/>m)I:^siS<3^j:'So C(DFU-Y>mi£J3:. « 

iPsg^A 1 ccrifiiii^ti. h ^>-:^x^M i ^ccea^^^c F^ 
>-:;^x^MF i c3Dy- Fmii€:iS< ur. h^>>?x^ 

MF i CCfign-SmSa%;'s:#< F^>t^X^MFitc 
i^n^miTuOffl^^^^MS I biasi|aID3^j:^o ^/c. a^&CH 
i^I bias^^hy>Zy:^^MF i ^cSEti-SmiScOfflJ: 
^l^iS^t?«. h'5'>$;^;^^MB2 0FU-<>mE5&^ffi 

<rj:^, C(DV\y^l^mmt. tfitig^A UC Tiffs ^ 

h-5'>^:^;^^M i fj:hmc F^>^:^xa?MF i cd^ 
-Fmffi^ffi<Lr. h^>ixx3?MF i ^citn-smssc 

€:/h?< L/. F^>i;^X:S?MF i tcSSn^mSSOfP^^m 

[0 07 0 ] *^j!fe?f$Sir«. ±^Lfc^ ^ CCSifitsIil 
881 2 0 - I'-l 2 0-NCC^t5(Lr^Ih-7>>?X^ 

T^ o fcmM. hy>iy:^diMFf)K :^mMJtmxi,tm^ 
HgS 120-1-^120 - NCOmmNltCMl&'t^NiSKD 
m.mh'7>zy:^^MF l--MFN^^m^^ri. Ctlh<D 
Mah^>>?X3?MF l-MFN^&^^ifiliilplggi 2 0- 
1-12 0 -N(D^^>(T:^mM^^^^^ti^tf hy> 

[0 07 1 ] CCDJ: ^ rj::f:mmBm<ommc^ K> . ttr 

[0 07 2 ] ^mb^>>^X^MF 1 -MFNtC^tjicc 

MF l~MFNCC-etl-enUi.,/NCDmS£;&^SSn/c^ 
C7>F^>$^X^MF 1 -MFNCDS^oy- F • V-X 

[0 073] CC-C. ^JIh'7>>^X^MF 1~MFN 
CDiaffimil (V t ) (Dt3:6o#^AVF<LL. ffi:^F^ 

^t. AVFOlStfe^JSB^fiiJi-l^nTabD. ^^cd^^ 
[0 074] 



(8) 



Id oc (VGS•Vt^-AVFi>2 + 2(yGS-V0AVFi+AVFi2] (9) 
S2k (VGs Vt)AVFi «if n 5:AVpi2 fl S (VGS-Vt)2 J; 19 



Id oc Sk (VGS-Vt)2 
i 
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[0 075] cn^i. h'y>iy:^^MF9--MFN(,cm 

(jiEiss 12 0-1-120 -N<Dmm^(Dmiit. ^ 

vMl^cXhr\ iteiilgSl 2 0 - 1-1 2 0 -NCOS^ 

<DJ^-(r7.'mm.ti^\^i..x^^n(om^w^u \ 20-1 

<D^ :7TalrOM^ffiS*r ^ C i r . imm^ 12 0- 
1-- 1 2 0 -NCD^ ';^:7THiro[)Jf$i4cD^4>ffi2(S$-ti'SC 

1 2 0 - 1 1 2 0 - NO^ r^T^T^CD^i^m^JSOM^te 

12 0-1-120- i^^mmithfc^ •:f^m^\-m 

2 43Cc^u/ctti|iililKaf2 b^cjgfflor. ^ 1 ^c^L/c 
sSb^t' ;^ H^^a©«H^f=^ X u mwrn^^m 

mrht. ai«{b5n/cffltB^f^'^^:^u^ig«F@Kl 2 

[0 07 6] S15«. SI 4CDai«lplK^g©tii|ii^ 
A 1 h^>^;^>^i?MA 1 <Lm8£?SI B 1 trlt^L/ 

}fc y - ;^ * p T cc r i^fcmi (oWi^l^m^m \^ x 

[0077] 0i6«. m^ommfii^o^mmM^m: 

^^MA 1 O^CSSt^Sm^a^:^^Vr>^®SI B2CD^m 

lli. h^>i^xa?MA 1 1 i^tcci^U^ h 
IffiJELx. h'7>t>X^MA 1 OicSKti^^SKi.'^'-rr;^ 
^Sltl B2cD^^^Jfr*:)3IL.rffi:^T^ h^>i^X^ 

MAi2i. com^^xtj-r^^^^-h^mm^titc 

>^^MA 1 3{tmi:J h^>>?;^^Ml -MN>:c6WC^ 
tah^>>^;j;^MF 1 '-'MFN<i:'C:*;U> h 40 

[0 07 8] ^H^^®^^C-r>S/c^. h^>>>y;^MA 
1 0-MA 1 2 W-f X^i[lIt;<bU. h^>t>;^^MA 
1 3CD1^-rX^i h^>>^X^M 1 -MNCD-t^-rXi^O 
tr^i-r-So ^/c. rB2 = 2 I bias<b-r^o 

[0 07 9] h^>>^X^MA 1 Ol?JiiH^A 1 CDA:/3 

^EEccjcSGr^^o/c^iS^^NVr:^m(j£ i b 2 ttm 

0. MmSSl«. H5>SP;;^^MA 1 1 iMA 1 2CCJ:€> 
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cfcoT. ^tih^>>^;^^MF l-MFNO^gfeCDWti 

>(>mmtT^^^o ct^r. itifsSA icDA:^h^>t^ 

[0 0 8 0 ] h^>i^X^MA 1 orttiti^A ICDA;^ 

ffi:«>M.,.s J:0/h$C^B#. Smh^Vi^X^MF 1-M 
FNCD^^tcSti€>m^(D^i^fii«. Ibi../Ncfc:^/h 
^<rj:K^. J:-^r. M?5h^>^^X^MF 1 -MFNCD 

B2<DKU>f>mEE«±*^^o mmSAKDA 

:^h^>e^x^MA 1 00^'- h • v-xml^;&M^$< 
A;dMl^mDr^^u/cmas^/^VT;^mg^I 

[0 0 8 1 ] — fiSCC, ^tlh^>y>^^MF^l ^'yy' 

(fcmmitLfcmmmmcomw^Nxm^t. ttifs 

lHlSSO{i^>^3 0 0 ti^^rj:m^t^Ctt^0^i.><OX. 
lim h^>v^X^MF i ( i = 1 -N) ^i. 

^Ib^>>^X^MF i ^IfitilpI^CDLfifc^tCiE 

[OO82]017^3:. L = 2<t L/c||9 (D||JSff$®.tC 

[OO83]018CDlllO cO^ffiff^.^^cOS^^SlHlK 
^SOJ:^tCtH;t?h^>i^X^Mi (i = l-N)-^l^ 
mh^>2^X^MFi (i = l— N) i^UVh^-^- 

^^^-r^tfiii^A 1 (D^^^- Y^mm^tifcmi^o v 

^>>^X^MA 1 3 - l-MA 1 3- (N/2) i)^. if 
i|i|p|K2 4-1—2 A-NliCmk(Om% h'7yi^>^^M 

F i t^mcmmLxi^mi^K 

[0 084] 5 5^c. m 1 9 (fC^-rm 1 1 <?)ii]te0.^^c 

^iah^>t^X^MF 1 <i:MF2<btti!iilpl8Sl^C?)h 
^>>?;^a?Ml-MN<!:(7:>ieai^^< "^ ^^^Vi^^g: 

02 0 cc^-r® 1 2 (oms&mmm(oj:^(,cmm^A i <d 

^^^-\'mm^tifchy>i^:^^MAl 3-1. 13 
-2:^)^. mW(Dmm\n\mi 26- 1-1 2 6-N0DTU 

[ 0 0 8 5 ] 0 2 ui. ififi^A I ^mim^m^^m 
i^^xm^scLfcm 1 3 (Dmmmm(^cg^^mm\Bi^mm^7jk 
cncc^^i. ^sbtfitiiPiKoftA^j^^^:^- F 

Si^C//c h ^>>^X i$7MB I CD F U-OCCS^-r^C i 
tcj:»5. F^>e^X^MB I iMB2<DFU-r>mff:«>^ 

0 F^>>^X5?MB 1 <i:MB2r^^$n'S:^7U> h 5 



(11) 

[ 0 0 8 6 ] a 2 2 i^cnk-rm 1 4 comMBmtfcm^mm 
mmmmt. 02 1 (dwisa 1 ^mmmmm^^m^^ 

:^cCTh^>i^;^^MA2 2. MA 2 3 <b A;^;^S6*fCcm 

S£^^-r5 h^>-:^x^MA2 1 h^>-:;^::^^M 

A2 2(Z)ai;^mSS>&A:^L. WilelKl 2 8-1-12 
8 -N(D h^>t^X^Ml '-MNJ^6C>'^l£fIh^>i^ 

HSSOSftf'^^H^cA^J:^. V^mmLfch^> 

mff 30^ h ^ >5^:^ t$rM B 1 CD F U < ^J: 
Jc^CC^AU/cU^^bt^:? hm<Dh'y>zy:^^'V^^o 
[0 08 7] IS?3^ffi#tcr'S/ciS?) h '7>>?;^ ^MA 2 
l(DW/L«h^>e;^Xi$fMB lCDW/LCD2fg<i:-r 

JCoT, h^>$;?X:$7MA2 HC{i Ui«,<7:>2ig(D 20 
mfife:?&^{SnrC^-5o ^/c. h^>>^X^MB3. MB 
4. MA2 2, MA2 3»|^D1f>fX<hT^o ^6tC. 
h^>v^X3?MA2 4 <!: h ^>>?X^M 1 -MN CDtf>f 

[0 08 8] h^>i^;:^^MA2 3CDy- hCCEPJjn^n 
-S*i*iSA 1 ©iEA;^mE«, h^>i^X^MA22(D 

h^EnJo^n^;fiA:^;mff. -^^^o. h^>i^>^^ 

MB l(0\^u^>mf£^^'^yt- FS^L/c h^>i>>^ 
^MB3(Cj;0y- F • y-;^ra®£^^U-^>>l'S^:7 F 
L/cMlEi J:bf5$n^o S?IF^>t^>^i5?MF 1 -MF 30 
NCCSSn-Sm^^cDfP^J)^. h^>e;^xa?MB 1 <tMB2CC 
J:0 *^U> F ^ ^--cjf ^PiM^n/c>'^Vr:^®^fe I .i.s 
J:^:K^< . IEAt}mKf)^nXtfmEEXK^m^mt. F 
5>t^;^3?MA 2 1 7&^6«ji&^n^mS^cD^i9'«±;i>5 F 
'5>s;^;^a?MA2 3^Cffin. F^>t^X3?MA2 2CCSfe 
n^^i^^il bias<i:D/h5<^j:'So F^>e:^:^^MA2 

2(,cmti^mmt. y-Y:t-Fg^5^u/ch^>i>;^^M 

A2 4tcA:^?^n. F^>i;^X3?MA2 4 0y- FmjE 
«/h$<j^j:0. ^Ih^>v^;^^MF l-MFN^cSSgn 
'5^SS©ffl?:^^/h^<3^j:0. I b1astcaf^< Jc^CCSftf^-r 40 
-So */c. limF^>t?;^:SfMF l-MFNCCSSti-Sm 
Sf£CDffl5^>^, h^>e;^y^^MB 1 <hMB2^CJ:0:^U> F 

iEA:^^E?:)mA;^miEJ:0^gc^B$53:. h^>i>;^^M 
A2 lfp^hm^^ti^mm<0^^l^TFi)^h'7>i>:^^M 
A 2 3 ^c?jsn. h^>S>y^^MA22 Ce:Si£n€>mSS5i I 
cl:OA^< ^cC-So F^>i^x^MA2 2tciSti6^ 
:§^-<:t-FSs^O/cF^>S^X^MA2 4tCAi'3 
^n. h^>i;?;5;^MA2 4CD'ir'-F^E&3:A^<J^cC 
f?. ^mF^>>^X^MF l'-MFNCcan'E>mili£CDfa 50 
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tsi^^<rj:K^. Ui..tcifif^< Jc^ccsbf^-r-So 

[0 08 9] 

[0 09 0] */c. *^qBCc:j:tx«. c<7)J:^?&:mffllH] 

7^ X u >f ^ g ^ ^ c i r ^ ^ o 
[0 09 1 ] M^. ig^<D^i F ^^n. 

ri2S$n6c<btcj:0. F^>^:^>^^i§[ilKl^ 
[0 09 2] JgtC. ^:|^?gtC<fc^SS|pISgigit^fflt^T 

mi] mFBf^:^y'\y^^m(Dmf&^^^'rm 

[02] 01 w:*5t:f^^Sf=^-<>^7*u-Y|gttIlK<D«^ 
[0 3] :^mM(Om 1 (DUSfe^SICCi^eaifilHlK^gQ 
[04] X^mh'ylyi^:^^tmtfmhy>t>:^^t(D 
[05] 03(Da^IpIES^g(DF^>i^xa^iB5»^^•^'- 

>^*-r0 

[06] :^mM<Dm2(Dmmmm(,m^>mmmmmm<o 

[07] *^?3©ll3(DSIJfe?f$!l8Jc^'SSIS[eliSSaa> 
[08] l^3ISSff$SI*l»0J•r^/c^l?)CD>'^VT>^lil8SSR^ 
[09] 0 8(DS*lpI3§4ocfcO'^i^[pIKCC^tl^n^tJS 

f ^ - >fc<fc o'^i^^ ^ - > ^if^-r 0 

[010] *^0^CDll4<D^ff$S8K:^^IISI15^a 

[011] :^^m(Dm^(DmmBm^cm^mmMm^m 

[012] 2|s:^?s;&53a«$n^itiiis[Ei8Soi»R£fi^^7n-r 

0 
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Tjk-f^ 1 0 

[014] :^^m<Dm6(Dmimi&icgh^mmm9^s 1 1 

<Dmis.^^tm 1 2 

cms] :^^m<Dm7<omMimm(>c%^mmm^m. 1 3 

(Dmm^mrm 1 4 

[016] *^M©^8©IDIgJ^SS{C#-5*«lHli^g 1 5 

omm^m-rm 2 1 

[017] ^^m<om 9 ©«»gjf$,^ic^^*«[pisg^g 2 2 
®^^=&^-r0 10 2 3 

[018] *^HJ©|| 1 0 ©3l:teJi5SgK:«^.5ai«iHllS» 2 4 
a©«fiS?rS^T0 2 5 

[019] :^^m<om 1 1 ©IIM[^^(C^^^S}l|ggig 2 6 
g©^^^^T0 

[02 0] :^^m<om 1 2(ommmi^(>cm^^m9§m 

[02 1] :$:^?g©^l 3©l5)StJi5jS(c«^«^llKfl 

g©«^*7S-r0 

[02 2] ^^mom 1 4©*ife0Si«:flis^iiK^ 
a©«fiR*s^-r0 *2o 
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